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LAMPS  FINAL  RETORT 

1 SUMMARY  OF  TASK 

The  LAMPS  SEAS  software  support  task  was  performed  to  simulate  several 
of  the  avionics  remote  terminals  (KT's).  Their  function  is  to  supply  a 
simulated  hardware  interface  for  those  RTs  between  the  Avionics  Operational 
Program  (AOP)  in  the  AN/AYK-14  computer  and  the  overall  simulation  in  the 
CDC  6600  computer.  Additionally,  a routine  was  included  to  provide  for  the 
routing  of  AOP  contnards  and  data  to  the  various  RTs  and  provide  for  collection 
of  data  that  passes  through  the  data  bus  from  the  AOP  to  the  CDC-6600  simu- 
lation. 

2 ACCOMPLISHMENTS 

Ihe  end  product  of  this  task  provides  for  LAMPS  SEAS  a simulation  of  the 
following  hardware  modules: 

• Converter  Multiplexer 

• Communication  System  Control  Group 

• Navigational  Interface  Unit 

• Multifunction  Control  System 

• MAD  Signal  Processor 

• Ordnance  Launch  Control  Set . 

Also  included  in  this  product  is  a combined  input/output  Executive  and  Data 
Collection  module.  The  development  and  implementation  of  each  of  these 
modules  includes  general  flowcharts,  design/coding,  definition  of  variables 
unique  to  each  module,  batch  drivers  and  batch  environment  debug.  Des- 
criptions of  the  various  modules  is  contained  in  the  Appendices  (by  direction 
of  the  cognizant  engineer  work  on  the  MAD  Signal  Processor  was  terminated 

I I 


1 


as  of  April  1978,  however,  a description  of  the  module  as  of  that  date 
is  included) . 

$ 

3 REMOTE  TERMINAL  PROCESSING 

The  Remote  Terminals  (RTs)  share  a cortmon  structure  - processing 
corrmands  from  the  Avionics  Operational  Program  (AOP) , RT  internal  oper- 
ations, and  output  of  status  and  data  to  the  AOP.  Within  these  three 
subdivisions  the  processing  of  information  which  is  not  unique  to  the 
RT  is  similar.  In  this  section  the  ccnmon  processing  is  described. 

3.1  Remote  Terminal  Input  Processing 

Each  RT  has  an  input  buffer  from  the  AOP  which  contains  conmand 
words  and  data  words  for  processing.  Those  RTs  in  the  40  ms  loop  have 
non-circular  buffers,  the  others  have  circular  or  wrap-around  buffers. 
Hie  common  transfers  from  the  AOP  are: 

• Initialize  Terminal  - The  RT  is  put  in  a quiescent  state 
during  which  all  internal  and  input/output  processing  is 
halted.  If  the  RT  is  under  a "self-test"  when  the  conmand 
is  received,  it  is  terminated.  Output  buffer  flags  that 
may  have  been  previously  set  are'  reset. 

• Initiate  Processing  - The  RT-s  quiescent  state  is  terminated, 
allows  normal  internal  and  input/output  processing  to  conmence. 

• Initiate  Self-Test  - The  RT  is  placed  in  a simulated  self-test 
state  by  ceasing  all  normal  processing,  the  self-test  counter 
is  initialized,  and  the  RT  status  word  is  inserted  into  the 
output  buffer  to  the  AOP  with  the  "receive  busy"  bit  set. 
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• Normal  Data  Transfer  - The  RT  determines  the  type  of  transfer 
required.  If  an  RT  to  AOP  transfer,  the  "data  sent"  flag  is 
reset.  Otherwise,  the  RT  processes  the  input  data  as  is 
required  by  that  terminal. 

3.2  Remote  Terminal  Internal  Operations 

In  addition  to  its  unique  operations,  each  RT  processes  the  self- 
test, BIT  status  monitoring  and  quiescent  state  check. 

• Bit  Status  Monitoring  - If  a transition  from  a logic  zero  to 
logic  one  is  detected  in  the  BIT  status  word,  the  RT  status  word 
(with  the  T/F  bit  set)  and  the  BIT  status  word  is  transferred  to 
the  output  buffer.  Otherwise,  the  new  BIT  status  is  saved  to 
reset  any  possible  logic  1 to  logic  0 transitions. 

• Self-Test  - During  a self-test  the  RT's  self-test  counter  is 
decremented  and  the  result  tested  for  completion.  On  completion 
of  the  self- test,  the  RT  status  (with  the  T/F  bit  set)  and  the 
current  BIT  status  words  are  transferred  to  the  RT's  output 
buffer. 

• Quiescent  State  Test  - Upon  entering  the  internal  operations 
section,  the  RT's  quiescent  state  is  tested,  and  if  found  to  be 
on,  further  operational  processing  is  bypassed. 

3. 3 Remote  Terminal  Output  to  AOP 

The  output  processing  section  involves  testing  for  completion  of 
previous  output  acceptance  by  the  I IU  and  AOP.  If  the  previous  output 
has  not  been  taken,  then  appropriate  error  flags  are  set,  otherwise,  the 
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P^CKPP  routine  is  called  to  pack  the  current  data  into  the  format  of  2-1/2 

-16  bit  words  per  60  but  CDC  6600  words,  a header  word  is  constructed  for 

» 

the  PP  program,  and  the  data  available  and  "status  sent"  flags  are  set. 

If  data  is  also  being  sent  this  cycle,  the  "data  sent"  flag  is  set. 
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CONVERTER  MULTIPLEXER  MODULE 

The  Converter  Multiplexer  (CMUX)  nodule  provides  for  the  simulated 
control  of  AOP  ccrmands,  formating  of  display  data  for  refreshing  the  ATO 
and  so  display  buffers,  building  the  data  buffer  for  the  AOP,  reading  of 
ATO  and  SO  hook  signals,  and  ccrputes  TACAN  signals.  The  modules  is 
divided  into  two  main  routines  - CMUXl  (resident  in  the  40  ms  loop)  and 
CMUX2  (resident  in  the  200  ms  loop) . Basically,  CMUXl  processes  AOP 
ccrmands  and  refreshes  the  ATO  and  SO  display  buffers,  and  CMUX2  builds 
the  output  data  buffer  to  the  AOP.  The  routines  comprising  the  module 
are: 

• CMUXl  - This  routine  processes  all  AOP  ccrmands  to  the  CMUX 
module  and  is  the  driving  routine  in  the  40  ms  loop.  The  AOP 
ccrmands,  MODE/DISCRETE  DATA  and  NORMAL  DATA  TRANSFER,  are  pro- 
cessed as  described  in  section  3,  with  the  exception  that  normal 
data  transferred  to  the  module  are  transferred  to  a holding  buffer. 
Additionally,  the  module  accepts  the  MULTI -MESSAGE  TRANSFER  com- 
mand, and  on  encountering  this  conmand,  transfers  the  multi- 
message  data  to  a multi-message  holding  buffer.  On  completion 

of  its  input  buffer  scan,  CMUXCDT  is  called  to  process  all  data 
transferred  to  the  holding  buffers.  On  regaining  control  from 
CMUXCDT.  Helo  heading  data  is  saved  for  later  processing. 

• CMUXCDT  - Called  by  CMUXl,  this  routine  processes  the  holding 
buffers  built  by  CMUXl.  CMUX  header  word  one  is  decoded  and  tested 
for  buffer  count  and  I PL  data.  If  a buffer  count  error  is  detected 
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or  a had  IPL  address  exists,  the  Header  Work  Error  flag  is  set, 
and  further  processing  is  bypassed.  The  data  block  is  scanned 
for  acoustic  display  data,  MAD  display  data,  ATO  display  data, 
or  SO  display  data  and  transferred  to  the  appropriate  buffer. 

If  during  this  process  an  error  in  header  word  two  is  encountered, 
the  Header  Work  Error  flag  is  set  and  processing  is  discontinued. 

• CMUX2  - This  routine  performs  CMUX  output  processing  to  the  AOP 
and  is  the  driver  routine  in  the  200  ms  loop.  Upon  entering  the 
routine,  self-test  and  BIT  status  processing  is  performed  as  des- 
cribed in  Section  3.  Routine  CMXDATA  is  called  to  build  the 
CMUX  normal  data  transfer  output  buffer  to  the  AOP.  On  return 
frcm  CMXDATA,  output  processing  is  performed  as  described  in 
Section  3. 

• CMXDA.TA  - Called  by  CMUX2,  this  routine  builds  the  normal  data 
transfer  buffer  to  the  AOP.  The  data  inserted  into  the  buffer 
are:  electronic  altimeter,  TACAN  range,  TACAN  bearing,  ATO  hook 
coordinates,  SO  hook  coordinates,  pitch  sine  and  cosine,  roll 
s'ine  and  cosine,  heading  sine  and  cosine  (four  samples,  two 
sources),  indicated  air  speed,  barometric  altitude,  outside 

air  temperature,  and  latest  MAD  conversion. 

• MUXPACK  - This  routine  called  by  CMXDATA,  packs  (sign  extended) 
a real  variable  into  a binary  value  of  requested  size. 

• KZ9CGMP  ” This  routine,  called  by  CMXDATA,  transforms  the  input 
variable  frcm  one’s  complement  to  two’s  complement . 
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The  CMUX  nodule  performs  a subset  of  the  functional  requirements 
of  the  CMUX  hardware.  The  disparity  between  the  hardware  and  the  soft- 


ware is: 


• The  Master  Clear  function  is  not  implemented. 

• The  imnual  "self-test"  is  not  implemented. 

• The  Initial . Program  Load  is  tested  but  the  actual  load  data 
is  not  processed. 

• The  AOP  backup  mode  is  not  implemented. 

• The  backup  CMUX  is  not  implemented. 


WORD 


DESCRIPTION 


Electronic  Altimeter 

• 

Binary  altitude,  unsigned  (bits  12-0) 

TACAN  Range 

TACAN  range,  unsigned  (bits  15-0) 

TACAN  Bearing 

Bearing  sign  (bit  15) 

Status  code  (bits  14  - 13) 

TACAN  bearing,  unsigned  (bits  12  - 1) 

ATO  STICK-X 

X Displacement 

ATO  STICK-Y 

Y Displacement  + (signed,  2's  complement) 

(bits  15-6) 

SO  STICK-X 

X Displacement 

SO  STICK-Y 

Y Displacement  + (signed,  2's  complement) 

(bits  15-6) 

NIU  Pitch  Sine 

Signed,  2's  complement  (bits  15-2,  bit  0 

validity  bit) 

NIU  Pitch  Cosinge 

Signed,  2’s  complement  (bits  15-2,  bit  0 

validity  bit) 

NIU  Roll  Sine 

Signed,  2's  complement  (bits  15-2,  bit  0 

validity  bit) 

NIU  Roll  Cosine 

Signed,  2's  complement  (bits  15-2,  bit  0 

validity  bit) 

NIU  Heading  1 Sine 

Signed,  2's  complement  (bits  15-2,  bit  0 

validity  b.it) 

NIU  Heading  1 Cosine 

Signed,  2's  complement  (bits  15-2,  bit  0 

validity  bit) 

NIU  Heading  2 Sine 

Signed.  2's  complement  (bits  15-2,  bit  0 

validity  bit) 

NIU  Heading  2 Cosine 

Signed,  2's  complement  (bits  15-2,  bit  0 

validity  bit) 

Indicated  Airspeed 

Indicated  airspeed  (knots)  - signed,  2's 

complement  (bits  15-6) 

Barcmetic  Altitude 

Barometric  Altitude  (feet),  signed,  2's 

_ — — . . . ...  — ■ 

complement  (bits  15-6) 

OlUX  to  AOP  Message  Word  Fornats  (Page  1 of  2) 
Table  A-l 
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WORD 


DESCRIPTION 


Outside  Air  Temperature 

Outside  Air  Temperature  (cc) , signed,  2's 

canplement  (bits  15-6) 

Latest  MAD  Conversion 

Sign  bit  (bit  15) 

Digitized  MAD  Analog  Signal  (bits  14-6) 
New/Old  MAD  data  (bit  0) 

CMUX  to  AOP  Message  Word  Formats  (Page  2 of  2) 
Table  A-l 
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WORD 


DESCRimON 


Header  Word  One  Bit  15,  1 = IPL  data,  0 = ’display  data 

Bits  8-0,  Buffer  count 

Header  Word  'IVo  Bit  15,  Acoustic  Display  Data 

Bit  14,  ATO  Display  Data 
Bit  13,  SO  Display  Data 
Bit  12,  Header  Word  Three  has  MAD  Display 
Corrmand 

Bits  7-0,  Number  of  words  between  this 
header  Word  Two  and  the  next. 

Acous tic /MAD  Header  Bit  15,  LOFAR/DIFAR  ALI  data 

Word  Three  Bit  14,  DEMON  ALI  data 

Bit  13,  Ranger  - Doppler  Raster  data 
Bit  12,  Ranger  - Bearing  Raster  data 
Bits  11-7,  Active  Block  Count  for  a 
Raster  display 
Bits  6 - 5,  Display  zone 

Bits  4-3,  Display  zone  blanking 
Bit  2 - Following  data  is  continuation  of 
previously  received  data 
Bits  1-0,  MAD  scaling 

Buffer  Address  Header  Bits  15-0,  Follows  header  word  one  during 

Word  IPL,  or  header  word  two  when  ATO  or  SO 

display  data  is  indicated. 


ADP  to  CMJX  Header  Word  Formats 
Table  A- 2 
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WORD 

DESCRIPTION 

BIT  Status  Word  1 

9 

Bit  15  - A/D  Converter  Fault 

Bit  14  - Synchro/Digital  Converter  Fault 

Bit  13  - Power  Off-On  Transient  Occurred 

Bit  12  - Block  Count  Anomaly 

Bit  6 - TACAN  Interface  Fault 

Bit  5 - Electronic  Altimeter  Interface 

Fault 

Bit  4 - SO  Symbol  Gen.  and  Interface  Fault 

Bit  3 - ATO  Symbol  Gen.  and  Interface  Fault 

Bit  2 - Hook  Control  Fault 

Bit  1 - Syncro  Fault 

Bit  0 - Vital  CMUX  Fault 

BIT  Status  Word  2 

Bit  15  - GMUX  Temp.  High 

Bit  14  - SO  CD  Temp.  High 

Bit  13  - ATO  CD  Temp.  High 

Bit  12  - Invalid  Header  Word 

Bit  11  - Memory'  Checksum  Invalid 

Bit  10  - Converter  Display  Buffer  Overflew 

Bit  3 - TACAN  Fault 

Bit  2 - Electronic  Altimeter  Fault 

Bit  1 - SO  CD  Fault 

Bit  0 - ATO  CD  Fault 

CMJX  to  AOP  Bit  Status  \-tords 
Table  A- 3 
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COMMAND 


DESCRIPTION 


Mode/Discrete  Data 

• 

• Initialize  Terminal 

Module  placed  in  quiescent  state 
(bits  0,  11,  12,  14  set) 

• Initiate  Self-Test 

Module  placed  in  self-test  state 
(bits  0,  1,  11,  17,  14  set) 

• Initiate  Processing 

Modules  internal  processing  ccrmenced 
(bits  2,  11,  12,  14  set) 

Normal  Data  Transfer 

• AOP  to  CMJX  Transfer 

Module  to  receive  AOP  data 
(bits  5,  11,  12,  14  set;  bits  0-4 
set  as  required) 

• CMJX  to  AOP  Transfer 

Module  to  transfer  data  to  AOP 
(bits  5,  10,  11,  12,  14  set) 

Multi-Message  Transfer 

Module  to  receive  multi-message  data 
from  AOP 

(bits  6,  7,  11,  12,  14  set;  bits  0-4 
as  required) 

AOP  to  Converter  Multiplexer  Carmands 
Table  A- 4 


A- 8 


SELF-TEST 


APPENDIX  B 


COMMUNICATION  SYSTEM  CONTROL  GROUP  MODULE 

9 

The  Ccrmunication  System  Control  Group  (CSCG)  software  module  handles 
simulation  of  the  essential  elements  of  the  CSCG  hardware.  The  module  pro- 
vides simulated  control  over  the  UIF  radio  and  sonobuoy  receiver  units.  It 
formats  and  outputs  simulated  CSCG  status  data  to  the  AOP.  The  module  con- 
sists of  nine  routines  which  are: 

• CSCG  - This  is  the  main  routine  which  directs  and  controls  all 
functions  performed  in  the  CSCG  module.  It  scans  the  input  buffer 
from  the  AOP  for  command  words  (Normal  Data  Transfer,  Initialize 
Terminal,  Initiate  Processing,  or  Initiate  Self-Test) , sets  the 
appropriate  operational  status  of  the  module,  and  sets  an  error 
flag  should  an  invalid  command  word  appear  in  the  input  stream. 
Self-test  processing  is  then  handled  as  described  in  Section  3. 

The  CSCG  module,  through  the  use  of  several  additional  subroutines 
(CONTROL,  UDICP,  PERIPHL,  SONOINF  and  DTOAINF)  handles  those 
functions  which  are  unique  to  the  CSCG  module.  These  are  des- 
cribed below.  Finally,  the  routine  handles  output  processing 

as  described  in  Section  3. 

• CSCGNDP  - In  tire  event  of  a Normal  Data  Transfer  from  the  AOP 
to  CSCG,  this  subroutine  handles  the  task  of  removing  the  block 
of  ccrmund  (data)  words  frcm  the  input  buffer  for  use  by  the 
module.  If  the  trims fer  is  CSCG  to  AOP,  then  the  data  sent 
flag  is  reset. 

B-l 
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• UDICP  - Subroutine  UDICP  updates  inputs  from  the  simulated 
CSCG  Control  - Indicator  panel  in  tlie  form  of  UHF  mode  and 


channel  selection  and  resets  the  appropriate  bits  in  the  out- 
going data  words  for  the  AOP. 

• HEADER  - This  routine  sets  bits  in  the  header  word  of  the  out- 
going status  (data)  word  block  to  indicate  which  outgoing  status 
words  have  changed  since  the  last  CSCG  call.  It  also  checks  for 
changes  in  the  remainder  of  the  status  word  block  and  sets  a 
flag  to  indicate  to  the  main  routine  (CSCG)  when  such  a change 
has  occurred. 

• PERIPHL  - Subroutine  PERIPHL  updates  the  present  status  of  the 
D/L  mode  and  the  sonobuoy  receivers  signal  strength.  The  signal 
strength  is  calculated  by  first  determining  the  distance  from  the 
helo  to  the  buoy  assigned  to  the  particular  receiver  unit.  This 
distance  is  then  associated  with  an  integer  (from  0 to  7)  using 

a step-function  approach  to  give  the  signal  strength.  After 
such  information  is  determined,  PERIPHL  makes  the  appropriate 
changes  in  the  outgoing  data  words. 

• SONOINF  - Subroutine  SONOINF  obtains  the  switch  function 
values  for  the  eight  sonobuoy  receiver  units,  translates  these 
values  into  channel  numbers  and  passes  this  information  to  the 
SONOBOY  routine. 

• DTOAINF  - Subroutine  DTOAINF  calculates  OTPI  bearing,  when 
the  UFH  is  in  OTPI  mode.  The  routine  searches  for  an  active, 
in-water  buoy  with  RF  channel  equal  to  that  indicated  in  the 
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keyset  and  calculates  the  bearing  to  it  relative  to  the  current 
helo  position.  This  information  is  then  supplied  to  the  DTOA 
module. 

• SE7IABIT  - Subroutine  SCTABIT  sets  a given  bit  within  a 
specified  word  to  0 or  1 as  desired. 

• READBIT  - Subroutine  READBIT  right-justifies  and  returns  the 
value  of  a bit  within  a given  word. 

The  CSCG  module  performs  a subset  of  the  functional  retirements 
of  the  CSCG  hardware.  The  disparity  between  the  software  and  hardware 
is: 

• The  Master  Clear  function  is  not  implemented . 

• The  manual  "self-test"  is  not  implemented. 

• Of  the  two  UHF  radios  only  the  UHF  channel  and  mode  settings 
of  the  UHF-1  radic  are  implemented.  UHF  antenna  assignment, 
keyset  loading  of  channel- frequency  memory,  squelch,  tone, 
volume  and  CASS  down-link  command  processing  are  mt  imple- 
mented. 

• Sonobuoy  Receiver  processing  does  not  route  audio  output 
signals  from  the  sonobuoy  receiver  units  to  the  data  link, 
nor  provide  for  the  use  of  the  sonobuoy  receiver  backup 
panel. 

• The  IFF  interrogator,  internal  communications  system  are  not 
implemented. 
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STATUS  WORD 

DESCRTPriON 

Cmd.  Word  Status 

Indicates  which  status  words  (1  to  16)  have 

changed  since  the  last  CSCG  call. 

Son o Revr  - 1 Chan 

Bits  0-4  sono  revr  A tuning. 

Bits  8-12  sono  revr  B tuning. 

Sono  Revr  - 1 Chan 

Bits  0-4  sono  revr  E tuning. 

Bits  8-12  sono  revr  F tuning. 

Sono  Revr  - 2 Chan 

Bits  0-4  sono  revr  C tuning. 

Bits  8-12  sono  revr  D tuning. 

Sono  Revr  - 2 Chan 

Bits  0-4  sono  revr  G tuning. 

Bits  8-12  sono  revr  II  tuning. 

Switch  Cnds. 

Bit  15  UHF  mode  (AUTO  or  MANUAL) 

UHF  Channel 

Bits  0-7  UHF-1  channel. 

Peripheral  Equipment 

Bit  0 DA  Mode  (ASW  or  ASST) 

Operating  Stat. 

Sono  Revr  - 1 Sig.  Stg. 

Bits  0-2,  4-6,  8-10,  12-14  Sono 

Revrs.  F,  E,  B,  A sig.  stg. 

Sono  Revr  - 2 Sig.  Str. 

Bits  0 - 2,  4 - 6,  8 - 10,  12  - 14 

Sono  Revrs.  II,  G,  D,  C sig.  stg. 

UHF  Radio  Mode  Status 

Bits  4,  15  UHF-1  mode  (OTPI  or  ADF) 

Ccnmunication  System  Control  Group  to  AOP  Formats 

Table  B-l 
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IOEXBC 


Command  and 


OTPI  Bearinc 


DTQA 


Sono  Rcvr 
Signal  Strength 
UIF-mode  and  Channel 
Receiver  Channel  Selection 


Inputs  and  Outputs  to  and  from  the  AOP  and  Other  Modules 

Figure  B-l 
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VARIABLE’ 


DESCRIPTION 


IRPCH (K)  K = 1,  8 

Channel  number  for  each  of  eight  sono- 
buoy  receiver  units. 

iai  (K)  K - 1,  8 

Chute  number  of  buoy  assigned  bo  sono- 

buoy  receiver  unit  K. 

CorTOinicntion  System  Control  (Iroup/Sonobuoy  Data  Formats 

Tabic  D-2 
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COMMAND  WORD 


DESCRIPTION 


Cmd.  Word  Status 

Indicates  which  status  wordh  (1  to  16)  have 
changed  since  the  last  CSCG  call. 

Sono  Rcvr  - 1 Chan 

Bits  0-4  sono  rcvr  A runing. 

Bits  8 - 12  sono  rcvr  B tuning. 

Sono  Rcvr  - 1 Chan 

Bits  0-4  sono  rcvr  E tuning. 

Bits  8-12  sono  rcvr  F tuning. 

Sono  Rcvr  - 2 Chan 

Bits  0-4  sono  rcvr  C tuning. 

Bits  8-12  sono  rcvr  D tuning. 

Sono  Rcvr  - 2 Clian 

Bits  0-4  sono  rcvr  G tuning. 

Bits  8-12  sono  rcvr  H tuning. 

Switch  Crnds 

Bit  15  UHF  mode  (AUTO  or  MANUAL) 

UHF  Channel 

Bits  0-7  UHF  - 1 channel 

Peripheral  Equipment 
Operating  Status 

Bit  0 D/L  Mode  (ASW  or  ASST) 

Sono  Rcvr  - 1 Sig,  Stg. 

Bits  0-2,  4-6,  8-10,  12-14  sono 
revrs  F,  E,  B,  A sig.  stg. 

Sono  Rcvr  - 2 Sig.  Str, 

Bits  0 - 2,  4 - 6,  8 - 10,  12  - 14 

Sono  revrs  H,  G,  D,  C sig.  stg. 

UHF  Radio  Mode  Status 

Bits  4,  15  UHF  - 1 mode  (OTPI  or  ADF) 

I 

; IOEXDO  to  Cannunication  System  Control  Group  Data  Formats 

Table  R-3 
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COMMAND 


DESCRIPTION 


Initialize  Tenrinal 

9 

CSCG  forced  into  quiescent  state, 
all  processing  halted  (bits  13, 

12,  11,  0 set) . 

Initiate  Processing 

CSCG  processing  commenced  (bits 

13,  12,  11,  2 set) . 

Initiate  Self-Test 

CSCG  Built  in  Test  (BIT)  forced 
(bits  13,  12,  11,  1,  0 set). 

Normal  Data  Transfer 

AOP  to  CSCG 

CSCG  to  process  new  data  from  the 
AOP  (bits  13,  12,  11,  5,  4,  0, 
set) . 

CSCG  to  AOP 

CSCG  to  send  new  data  to  AOP  (bits 
13,  12,  11,  10,  5,  4,  3,  2,  0 set) 

Table  B-4 

ACP  to  Camiunication  System  Control  Group  Ccmnand  Words  (via  IOEXEC) 
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APPENDIX  C 

MULTIFUNCTION  CONTROL  SET  MODULE 


The  Multifunction  Control  Set  (MFCS)  module  simulates  the  processing 
of  discrete  switch  data  between  the  AOP,  and  the  Air  Tactical  Officer 
(ATO)  and  Sono  Operator  (SO)  keysets.  Switch  closure  discretes  from  the 
keysets  are  encoded  and  sent  to  the  AOP,  and  keyswitch  lighting  data  from 
the  AOP  is  decoded  and  sent  to  the  keysets  via  DADIOS.  Communication 
between  the  keysets  and  the  AOP,  including  output  buffer  error  checks  and 
the  self-test,  are  covered  in  detail  in  section  3. 

The  module  consists  of  four  routines  which  are: 

• NPCS  - This  is  the  driver  routine  for  the  module.  Evert ime  the 
module  is  called  each  keyset  is  fully  processed  one  at  a time 


(first  the  ATO  keyset,  then  the  SO  keyset).  It  scans  the  keyset's 
AOP  input  buffer  for  carmands.  When  a "Normal  Data  Transfer" 
command  is  received  MFCSNDT  is  called  to  complete  the  processing. 
The  other  commands  (Initialize  Terminal,  Initiate  Processing  and 
Initiate  Self-test)  are  processed  as  described  in  section  3.  Com- 
pleting the  input  buffer  scan,  routine  MFCSPRC  is  called  to 
continue  normal  processing  if  the  quiescent  and  self-test  states 
are  inactive. 

• MFCSN7T  - This  routine,  called  by  MFCS,  scans  the  data  portion 
of  a "normal  data  transfer"  for  switch  lighting  data.  The  routine 
has  two  distinct  sections,  one  for  each  keyset: 

ATO  - The  ATO  keyset  section  functions  with  only  one  set  of 
out  descretes  (available  inactive,  and  available  active), 


! 


consequently,  only  the  second  half  of  tlx:  data  words  (available 
active)  tire  processed.  During  the  scan  if  the  data  bit  is  logic 
zero  the  out  discrete  is  set  to  logic  zero,  available  inactive 
state,  and  if  logic  one,  available  active  state. 

SO  - The  SO  keyset  section  functions  with  two  sets  of  outdiscretes  - 
one  set  the  available  inactive  state,  the  other  the  available 
active  state  - consequently  both  halves  of  the  data  words  are 
processed.  While  processing  the  first  half  of  the  data  words, 
a logic  one  places  the  outdiscrete  to  available  inactive  state; 
a logic  zero  does  not  change  the  state.  During  the  processing 
of  the  second  half  of  the  data  words,  a logic  one  places  the 
outdiscrete  to  available  actual  state;  a logic  zero  does  not 
change  the  state. 

On  couple tion  of  processing  control  returns  to  MFCS. 

• MPCSPRC  - This  routine,  called  by  MFCS,  continues  the  module's 
processing.  Change  in  "BIT"  status  processing  is  performed  as 
described  in  section  3.  MFCSIND  is  called  to  test  for  switch 

closures  from  the  keyset.  If  there  is  data  to  be  sent  to  the  AOP 
and  previous  data  has  been  processed  (see  section  3) , the  data 
is  packed  into  the  output  buffer  to  the  AOP  via  a call  to  PACKPP, 
output  flag (s)  are  set  and  control  returns  to  MFCS. 

• MFCSIND  - This  routine,  called  by  MPCSPRC,  processes  switch  closure 
data  frem  the  keysets.  The  routine  has  two  distinct  portions,  one 
for  the  ATO  and  the  other  for  the  SO  keyset,  since  the  indiscretes 
for  each  are  unique.  Hie  indiscretes  are  scanned  for  up  to  two 
closures  and  the  data  is  formatted  into  the  output  buffer  to  be  sent 
to  the  AOP.  On  completion  of  its  scan,  control  returns  to  MPCSPRC. 
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The  MFCS  module  performs  a subset  of  the  functional  requirements 
of  the  MFCS  hardware.  The  disparity  between  the  software  and  hardware 
is: 

• The  Master  Clear  function  is  not  implemented . 

• The  manual  "self- test"  is  not  implemented. 

• Due  to  hardware  limitations  in  the  LAMPS  simulation  hardware, 
not  all  of  the  key switches  have  been  implemented. 
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MFCS  INPUT  AfD  OUTPUT  TO  AND  FRCM  TIE  AOP  AND  DADIOS 

Figure  c-1 

C-4 
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Keyset  Control  Word  1 

Bits  15-0  Switches  0 thru  15  (Logic  1 = Green) 

Keyset  Control  Word  2 

Bits  15-0  Switches  16  thru  31  (Logic  1 = Green) 

Keyset  Control  Word  3 

Bits  15-0  Switches  32  thru  47  (Logic  1 = Green) 

Keyset  Control  Word  4 

Bits  15-0  Switches  48  thru  63  (Logic  1 = Green) 

Keyset  Control  Wbrd  5 

Bits  15-6  Switches  64  thru  73  (Logic  1 = Green) 

Keyset  Control  Word  6 

Bits  15-0  Switches  0 thru  15  (Logic  1 = Amber) 

Keyset  Control  Word  7 

Bits  15-0  Switches  16  thru  31  (Logic  1 = Amber) 

Keyset  Control  Word  8 

Bits  15-0  Switches  32  thru  47  (Logic  1 = Ttfriber) 

Keyset  Control  Word  9 

Bits  15-0  Switches  48  thru  63  (Logic  1 = Amber) 

Keyset  Control  Word  10 

Bits  15-6  Switches  64  thru  73  (Logic  1 = Amber) 

AOP  TO  MFCS  DATA  VJORD  FORMATS 
Table  C-2 
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SWITCH 

NUMBER 

SWITCH  DESCRIPTION 

• 

0 

Numeric  0 

1 

Numeric  1 

2 

Numeric  2 

3 

Numeric  3 

4 

Numeric  4 

5 

Numeric  5 

6 

Numeric  6 

7 

Numeric  7 

8 

Numeric  8 

9 

Numeric  9 

10 

FLY  TO 

11 

DATUM 

12 

ESM  SCAN  CNTRL  (ESM  Scan  Control) 

13 

EXPND  CIRCL  (Expanding  Circle) 

14 

MARK  CURSR  (Mark  Cursor) 

15 

FIX 

16 

PRED  POSIT  (Predicted  Position) 

17 

HOOK  IAT/LONG  (Hook  Latitude/Longitude 

18 

SEND  SYMBL  (Send  Symbol) 

19 

SEND  POINT  (Send  Pointer) 

20 

DECK  RANGE  (Decrease  Range) 

21 

INCR  RANGE  (Increase  Range) 

22 

RBCTR  ON  HELO  (Recenter  on  Helo) 

23 

HELO  CNTR  STAB  (Helo  Centered  Stabilization) 

24 

RBCTR  ON  HOOK  (Recenter  on  Hook) 

25 

TACT  (Tactical ) 

26 

TABLE 

27 

ESM 

28 

RADAR 

29 

IFF  (Identification  Friend  or  Foe) 

30 

RPT  OTHER  (Repeat  Other) 

31 

NEXT  PAGE 

32 

RADAR  RCVR  GAIN  (Radar  Receiver  Gain) 

33 

PERST  (Persistence) 

34 

RPM 

35 

DEST  SYMB  (Destroy  Symbol) 

36 

HOOK  VERFY  (Hook  Verify) 

37 

HELO  CONTR  (Helo  Control) 

38 

CLEAR  ALERT  CUE 

39 

BACK  SPACE 

40 

ENTER  NO  CHNG  (Enter  No  Change) 

ATO  KEYSET  SWITCH  AT  LOCATION 


SWITCH 

NUMBER 

SWITCH  DE9CR  PTION 

9 

41 

CURSR  FROM  HOOK  (Cursor  from  Hook) 

42 

CTJRSR  FROM  HELO  (Cursor  from  Helo) 

43 

ON  TOP 

44 

TACAN  CORR  (TACAN  Correction) 

45 

SHIP  CORR  (Ship  Correction) 

46 

Spare 

47 

Spare 

48 

Spare 

49 

Spare 

50 

Spare 

51 

RANGE  CIRCL  (Range  Circle) 

52 

SENSR  IDRIZ  (Sensor  Horizon) 

53 

ALL  BUT 

54 

INHIB  (Inhibit) 

55 

INVRS  (Inverse) 

56 

TRACK  CLASS 

57 

TRACK  SYMB  (Track  Symbol) 

58 

REF  MARK  (Reference  Mark) 

59 

SENSR  CNICT  (Sensor  Contact) 

60 

VISUL  CNICT  (Visual  Contact) 

61 

LOAD  CMUX 

62 

LINK 

63 

INIT  SYNC  (Initiate  Sync) 

64 

RCWR  DATA  (Recover  Data) 

65 

INIT  HELO  (Initialize  Helo) 

66 

INSERT  SONO  (Insert  Soncbuoy) 

67 

VHF 

68 

DEEP 

69 

SCUTL  (Scuttle) 

70 

Spare 

71 

Spare 

72 

LAMP  TEST 

73 

SELF  TEST 

ATO  KEYSET  SWITCH  ALLOCATION 
Table  C-3  (Page  2 of  2) 
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COMMAND 

DESCRIPTION 

Mode/Discrete  Data 

• Initialize  Terminal 

Module  placed  in  quiescent  state 
(bits  15,  0 set) 

• Initiate  Self-Test 

Module  placed  in  self- test  state 
(bits  15,  1,  0 set) 

• Initiate  Processing 

Modules  internal  processing  ccrmenced 
(bits  15,  2 set) 

Normal  Data  Transfer 

• AOP  to  MFCS  Transfer 

Module  to  receive  AOP  data 
(bits  15,  5,  3,  1 set) 

• MFCS  to  AOP  Transfer 

Module  to  transfer  data  to  AOP 
(bits  15,  10,  5 set;  bits  4 - 0 as 
required) 

AOP  to  MFCS  Commnds  (ATO) 
Table  C-4 
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COMMAND 


DESCRIPTION 


Mode/Discrete  Data 

• Initialize  Terminal 

Module  placed  in  quiescent  state 
(bits  15,  14,  13,  0 set) 

• Initiate  Self-Test 

Module  placed  in  self-test  state 
(bits  15,  14,  13,  1,  0 set) 

• Initiate  Processing 

Modules  internal  processing  canmenced 
(bits  15,  14,  13,  2 set) 

Normal  Data  Transfer 

• AOP  to  MFCS  Transfer 

Module  to  receive  AOP  data 
(bits  15,  14,  13,  5,  3,  1 set) 

• MFCS  to  AOP  Transfer 

Module  to  transfer  data  to  AOP 
(bits  15,  14,  13,  10,  1 set;  bits 

4 - 0 as  required) 

AGP  to  MFCS  Conrmnds  (SO) 
Table  C-5 
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SWITCH  NUMBER 


SWITCH  DESCRIPTION 


23 

PERST 

24 

CURSR  from  Hclo 

25 

Cursr  frcri  Hook 

26 

Spare 

27 

Reset  Chan 

28 

Chan  A 

29 

Chan  E 

30 

Disp  Zone  1 

31 

Cursr  Sel  Audio 

32 

Mark  ESM  Line 

33 

Spare 

34 

Radar  Rcvr  Gain 

35 

Helo  Cntr  Stab 

36 

Rctr  on  Helo 

37 

Rctr  on  Hook 

38 

Spare 

39 

Intg  Tutc 

40 

Chan  B 

41 

Chan  F 

42 

Displ  Zone  2 

43 

Ping  Rate 

44 

Hook  Verify 

SO  Keyset  Switch  Allocation  (Page  2 of  3) 
Table  C-6 

012 


90  Keyset  Switch  Allocation  (Page  3 
Table  C-6 
013 
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APPENDIX  D 

MAD  SIGNAL  PROCESSOR  MODULE 

$ 

The  MAD  Signal  Processor  (MSP)  module  provides  for  the  reception  of 
simulated  MAD  data  fran  the  MADMOD  subroutine  and  the  processing  of  this 
data  into  event  and  contact  messages  for  transmission  to  the  AOP.  In 
addition  the  module  ccrpares  simulator  values  of  helo  altitude,  heading, 
ground  speed,  roll,  latitude  and  longitude  with  those  received  from  the 
AOP  and  if  the  difference  is  greater  than  a prescribed  amount,  sets  the 
appropriate  bits  within  an  error  status  word. 

The  module  consists  of  three  routines  which  are: 

• MSP  - This  is  the  main  routine  of  the  module.  It  scans  the 

input  buffer  from  the  A.OP  for  command  words  (Initialize  Terminal 
Initiate  Processing,  Multi-massage  Transfer,  Control  Carmand 
Data  Transfer,  Initiate  Self-test,  Normal  Data  Transfer)  and 
sets  the  proper  operational  state  of  the  module . In  the  case 
of  an  initial  program  load  (IPL)  sequence,  MSP  ignores  the  IPL 
wards,  checks  to  see  if  the  observed  word  count  matches  the 
multi-message  word  count  specified  in  the  control  ccranand  word, 
and  continues  normal  processing.  Subroutine  MSP  then  extracts 
the  data  word  count  field  from  the  current  command  word  and  if 
the  count  is  non-zero,  the  routine  checks  the  identification 
field  for  each  incoming  data  word  and  branches  to  individual 
sections  of  coding  to  check  and  compare  helo  data  and  output 
processing  mode.  Self-test  processing  for  MSP  is  handled  as 
described  in  Section  3.  After  checking  to  make  sure  the 
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initiate  processi ng/mode  discrete  is  not  active,  the  lockon 
is  set,  and  the  trail  is  out,  the  routine  handles  output 
processing  in  the  manner  described  in  Section  3 with  the 
output  processing  option  as  previously  selected  by  the  AOP. 

(The  output  processing  options  differ  in  the  type  of  MAD 
data  loaded  into  the  output  buffer.)  Additionally,  bit  2 
in  the  BIT  STATUS  word  is  set  if  there  was  a previously  de- 
tected multi-message  error. 

• MSPPACK  - This  routine  packs  a real  value  in  a binary  field 
of  requested  size  when  called  by  the  output  processing  section 
of  MSP. 

• SCTBIT  - This  routine  sets  a given  bit  within  a specified 
word  to  0 or  1 as  desired. 

• DXATE  - This  routine  translates  latitude  and  longitude,  given 
x and  y values,  into  the  grid  reference  point. 
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DATA  WORD 

DESCRIPTION 

Helicopter  Altitude 

• 

Bits  12-0  Binary  value  of  helo  altitude 
Bits  ]5  - 13  ID  Code 

Helicopter  Ground  Speed 

Bits  12-0  Binary  value  of  helo  ground 
speed 

Bits  15  - 13  ID  Code 

Helicopter  Heading 

Bits  12-0  Binary  value  of  helo  magne- 
tic heading 

Bits  15  - 13  ID/Code 

Helicopter  Roll 

Bits  12-2  Binary'  value  of  helo  roll  in 
two's  complement  form 

Bits  15  - 13  ID  Code 

Total  Mad  Field  (Word  1) 

Bits  12-0  Total  Field  MAD  sensor  data 
Bits  15  - 13  ID  Code 

Total  Mad  Field  (Word  2) 

Bits  15-3  Total  field  MAD  sensor  data 

Helicopter  Heading 

Bits  6-1  Latitude  in  BAMS 

Bits  12-7  Longitude  in  BAMS 

Bits  15  - 13  ID  Code 

Altitude  Compensation 

Bits  11-2  Binary  value  of  altitude 
compensation  signal 

Bit  12  - Sign  bit 

Bits  15  - 13  ID  Code 

Processor  Option  Select 

Bits  12  - 11  Processor  Mode 

Bits  15  - 13  ID  Code 

MAD  Signal  Processor  Set  to  AOP  Data  \'tord  Formats 

Tabic  D-l 
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VARIABLE 


DESCRIPTION 


AMADDET 

MAD  processor  storage  array  ' 

AMADDET  (J,9)  J = 1,  3 for  three  possible 

MAD  marks 

(J,l)  = Predetection  Flag 

(J,8)  = Predetection  Confirmed  Flag 

IEVENT 

Flag  that  predetection  event  is  active 

GRPLAT 

Grid  reference  point  latitude  (degrees) 

GRLONG 

Grid  reference  point  longitude  (degrees) 

MW  Signal  Processor  Set/MADMOD  Data  Formats 
Table  p-2 
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COMMAND 


DESCRIPTION 


Initialize  Terminal 


MSP  forced  into  quiescent  state,  all 
processing  halted  (bits  14,  13,  11, 
set) 


0 


Initiate  Processing 


Initiate  Self-Test 


Normal  Data  Transfer 
AOP  to  MSP 

MSP  to  AOP 


Multi-Message  Transfer 


MSP  processing  commenced  (bits  14,  13,  11, 
2,  set) 

MSP  Built  In  Test  (BIT)  forced  (bits  14, 
13,  11,  1,  0 set) 


MSP  to  process  new  data  from  the  AOP 
(bits  14,  13,  11,  5) 

MSP  to  send  new  data  to  AOP  (bits  14, 

13,  11,  10,  5 set) 

MSP  to  process  new  data  (bits  14,  13,  11, 
7 , 6 set) 
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NAVIGATION  INTERFACE  UNIT  MODUIJ-: 

The  Navigation  Interface  Unit  (NIU)  Module  performs  the  simulated 
control  of  AOP  commands,  updating  of  fly-to-point  bearings  and  transfer 
of  AOP  navigation  data  to  the  OTOA  module.  The  module  consists  of  the 
following  routine: 

• NIUl  - The  routine  scans  the  input  buffer  frcm  the  AOP  for 
command  words  (Normal  Data  Transfer,  Initialize  Terminal, 
Initiate  Processing,  or  Initiate  Self-Test).  Wien  a normal 
Data  Transfer  (AOP  sending  data)  is  received,  the  navigational 
data  (tactical  range  and  bearing,  drift  angle  and  heading)  are 
transferred  to  ETPOA  and  the  fly -to-point  bearing  is  decoded 
for  the  Helo  routines.  The  other  commands,  internal  operation 
states  and  output  of  status  and  data  to  the  AOP  are  processed 
as  described  in  Section  3. 

The  NIU  nodule  performs  a subset  of  the  functional  requirements 
of  the  NIU  liardware  is: 

• Tlie  Mister  Clear  function  is  not  implemented . 

© The  manual  "self- test"  is  not  implemented. 


F.-l 


NIU  Inputs  and  Outputs  to  and  from  the  AOP  and  Other  Modules 

Figure  E-l 


WORD  DESCRIPTION 


Equipment  Status 

Bit  13  - PLT  Selected 

Word  1 

Equipment  Status 

Bit  15  - Pilot  TACAN  Selected 

Word  2 

Bit  14  - Pilot  Computer'  Selected 

Bit  12  - ATO  TACAN  Selected 

Bit  11  - ATO  Computer  Selected 

Navigational  Interface  Unit  to  AOP  Status  Formats 
Table  E-l 
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WORD 

DESCRIPTION  , 

FTP  Tactical  Range 

Bits  15  - 1 Tactical  Range,  unsigned 

Bit  0 Range  Flag 

FTP  Tactical  Bearing 

Bits  15-1  Tactical  Bearing,  unsigned 

Bit  0 Navigation  Flag 

Drift  Angle 

Bits  15-1  Drift  Angle,  unsigned 

Pilot's  True  Heading 

Bits  15-1  Heading,  unsigned 

ATO's  True  Heading 

Bits  15-1  Heading,  unsigned 

IOEXEC  to  Navigation  Interface  Unit  Data  Formats 
Table  E-2 
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COMMAND 


DESCRIPTION 


Mode/Discrete  Data 

j 

i 

• Initialize  Terminal 

Module  placed  in  quiescent  state 
(bits  14,  13,  12,  0 set) 

• Initiate  Self-Test 

Module  placed  in  self-test  state 
(bits  14,  13,  12,  1,  0 set) 

• Initiate  Processing 

Modules  internal  processing  commenced 
(bits  14,  13,  12,  2 set) 

Normal  Data  Transfer 

• AOP  to  NIU  Transfer 

Module  to  receive  AOP  data 
(bits  14,  13,  12,  5,  1 set) 

• NIU  to  AOP  Transfer 

Modulo  to  transfer  data  to  AOP 
(bits  14,  13,  12,  5,  2,  1 set) 

1 

1 

AOP  to  NIU  Comronds 
Table  E-3 
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ORDNANCE  LAUNCH  CON'D <01,  SET  MODULE 

Hie  Ordnance  Launch  Control  Set  (OLCS)  software  module  provides  for 
simulated  sonobuoy  and  torpedo  select  and  launch  conmands  via  a software 
ccunrand  from  the  AOP  and  manual  keyset  inputs.  In  addition  to  tlie  norma] 
sonobuoy  processing,  OLCS  provides  the  rest  of  the  simulator  with  splash 
point  and  water  entry  time  calculations  upon  the  launch  of  a sonobuoy  or 
torpedo. 

The  module  consists  of  ten  routines  which  are: 

• - This  is  the  main  routine  which  directs  and  controls  all 
functions  performed  in  the  OLCS  module.  It  scans  the  input  buffer 
frcxn  the  AOP  for  ccnmand  words  (Normal  Data  Transfer,  Control 
Command  Data  Transfer,  Initialize  Terminal,  Initiate  Processing, 
or  Initiate  Self-test) , sets  tlie  appropriate  operational  states 
of  the  module,  and  sets  an  error  flag  should  an  invalid  conmand 
word  appear  in  the  input  stream.  Self-test  processing  is  then 
handled  as  described  in  section  3.  The  OLCS  routine,  through  the 
use  of  several  additional  subroutines  (subroutines  UDQASP,  UDOH, 
SPLASH,  WET,  TSPLASH,  and  TOUT)  handles  those  functions  which  are 
unique  to  the  OLCS  module.  Those  are  described  below.  Finally, 
the  routine  handles  output  processing  as  described  in  section  3. 

• NDQNSP  _ Subroutine  UDQASP  updates  manual  keyset  inputs  (select/ 
launch  mode,  torpedo  and  master  arm,  torpedo  and  sonobuoy  launch, 
and  manual  sonobuoy  select)  from  the  simulated  Ordnance  Arm  and 
Select  Panel,  resets  data  word  bits  for  transmission  to  tlie  AOP,  and 
sets  flags  to  indicate  the  necessity  of  a splash  point  or  water 
entry  time  calculation. 
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• UDOH  - Subroutine  UDOII  contains  a counter  which  is  initialized 


when  a sonobuoy  or  torpedo  launch  occurs.  This  counter  is  then 
decremented  on  each  subsequent  OICS  call  until  reaching  a zero 
value  and  a torpedo  or  sonobuoy  away  signal  is  generated  for  the 
AOP  in  tiie  form  of  a bit  set  in  an  outgoing  data  word. 

• SPLASH  - Subroutine  SPLASH  makes  the  splash  point  calculation  for 
a launched  sonobuoy  and  outputs  this  information  to  sonobuoy. 

The  routine  also  sets  an  "in  water"  flag  and  resets  bits  in  the 
OICS  data  words  to  indicate  a launch. 

• WET  - This  subroutine  calculates  water  entry’  times  for  launched 
sonobuoys  for  the  sonobuoy  routine  (an  existing  routine  currently 
in  the  simulator  that  performs  all  sonobuoy  simulation) . 

• CONTROL  - In  the  event  of  a Control  Cornu nd  Data  Transfer,  CONTROL 
extracts  the  sonobuoy  launch  information  from  the  CC  Data  word  and 
processes  this  data  by  setting  flags,  recording  the  selected 
chute  number  and  initializing  the  sonobuoy  away  signal  counter 

in  the  event  of  a sonobuoy  auto  launch  command. 

• TSPIASH  - Subroutine  TSPLASH  makes  splash  point  calculations  for 
launched  torpedoes  for  tire  sonobuoy  routine  and  sets  a tor] redo 
active  flag. 

• TOET  - This  subroutine  makes  water  on  tty-  time  calculations  for 
launched  torpedoes  for  the  sonobuoy  routine. 

• SETABIT  - Subroutine  SETABIT  sets  a given  bit  within  a specified 
word  to  0 or  1 as  requested. 

• READBIT  - Subroutine  READBIT  right  justifies  and  returns  the  value 
of  a bit  within  a given  weird. 
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The  OIL’S  module  performs  a subset  of  the  functional  retirements 
of  the  OILS  hardware . The  disparity  between  the  hardware  and  the  soft- 
ware is: 


• The  Master  Clear  function  is  not  implemented . 

• The  manual  "self- test"  is  not  implemented . 

• Due  to  simulator  hardware  limitations  only  buoys  1-19  can  be 
manual/auto  launched.  Buoys  20-25  must  be  auto  launched. 

• Emergency  jettison  of  sonobuoys  is  not  implemented, 
o Weight  on  wheels  interlock  is  not  implemented. 

o Due  to  simulator  hardware  restrictions , sonobuoy  iranual/auto  - 
select/launch  commands  cannot  be  mixed. 

• Provision  for  left/right,  search  depth,  mode/ceiling,  course 


setting  and  emergency  jettison  of  torpedoes  is  not  implemented. 


DATA  WORD 

DESCRIPTION 

Sonobuoy  Inventory  Status 

Bit  15  Sono.  Auto  Select  Mode 

Word  1 

Bit  14  Sono.  Auto  Launch  Mode 

Bit  13  Sono.  Launch  Signal 

Bit  12  Sono.  Away  Signal 

Bit  11  Torp.  Launch  Signal 

Bit  10  Torp.  Away  Signal 

Bits  8-0  Sono.  Chutes  1-9 

(loaded  or  unloaded) 

Sonobuoy  Inventory  Status 

Bits  15-0  Sono  Chutes  10  to  25 

Word  2 

(loaded  or  unloaded) 

L 
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Ordnance  Launch  Control  Set  to  AOP  Data  Forauts 

Table  G-l 
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DATA  WORD 


DESCRIPTION 


Sonofouoy  Inventory  Status 

Bit  15  Sono.  Auto  Select  Mode 

Word  1 

Bit  14  Sono.  Auto  Launch  Mode 

Bit  13  Sono.  Launch  Signal 

Bit  12  Sono.  Away  Signal 

Bit  11  Torp.  Launch  Signal 

Bit  10  Torp.  Away  Signal 

Bits  8-0  Sono.  Chutes  1-9 

(loaded  or  ion  loaded) 

Sonobuoy  Inventory  Status 

Bits  15-0  Sono  Chutes  10  to  25 

Word  2 

(loaded  or  unloaded) 

Ordnance  Launch  Control  Set  to  AGP  Data  Formats 

Table  G-l 
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Select/Launch  Mode 


Helo  Data 


Inputs  and  Outputs  to  and  from  the  AGP  and  other  Modules 

Figure  G-l 
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VARIABLE 


DESCRIPTION 


HEDO(l) 

Helo  heading  in  radians 

HELD  (2) 

Cosine  of  helo  heading 

HEL0(3) 

Sine  of  helo  heading 

HELD  (13) 

Helo  x -coordinate  in  feet 

HELO  (14) 

Helo  Y-coordinate  in  feet 

HELO  (15) 

Helo  altitude  in  feet 

HELO  (21) 

Helo  air  speed  in  ft/sec. 

WIND  (1) 

Wind  direction  in  angular  degrees 

WIND  (2) 

Wind  speed  in  ft/sec. 

TIME 

Mission  time  in  seconds 

BUOYIC  (1,J) 

Buoy-type  initial  chute  loading  (J=l,25) 

Sonoboy  to  Ordnance  Launch  Control  Set  Formats 
Table  G-2 
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VARIABLE 


DESCRIPTION 


TOREP  (1,  I) 

9 

Torpedo  X position  in  feet  (1  = 1,2) 

TORPID  (2,  I) 

Torpedo  y position  in  feet  (I  = 1,  2) 

TOPPED  (3,  I) 

Water  entry  time  for  torpedo  (I  = 1,2) 

BUOYRW  (2,  I) 

Sonobuoy  x-coordinate  (I  = 1,  32) 

BUOYRW  (3,  I) 

Sonobuoy  y-coordinabe  (I  = 1,  32) 

BUOYRW  (4,  I) 

In  water  flag  (1=1,  32) 

BUOYRW  (11,1) 

Water  entry  time  for  sonobuoy  (I  = 1,  32) 

ITOIDS 

Torpedo  symbol  active  flag 

Ordnance  launch  Control  Set  to  Sonoboy  Fonmts 
Table  G-3 
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COMMAND 


DESCRimON 


Initialize  Terminal 

• 

OLCS  forced  .inter  cjuiescent  state, 
all  processing  halted  (bits  15, 

14,  11,  0 set) 

Initiate  Processing 

OLCS  processing  cormrenced  (bits 

15,  14,  11,  2 set) 

Initiate  Self-Test 

OICS  Built  in  Test  (BIT)  forced 
(bits  15,  14,  11,  1,  0 set). 

Normal  Data  Transfer 

OLCS  to  AOP 

OICS  to  send  new  data  to  AOP 
(bits  15,  14,  11,  5,  1 set) 

Control  Caunand  Data  Transfer 

• 

OICS  to  process  new  control  com- 
mand data  (bits  15,  14,  11,  7,  5, 

0,  set) . 

0CEW1 

Bits  11  - 15  auto  sono  select 
carmands. 

CCDW2 

Bits  5-9  auto  launch  conminds. 

Table  G-4 

A DP  to  Ordnance  Launch  Control  Set  Carmine!  Words  (via  IOEXDC) 
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INPUT/ OUTPUT  EXECUTIVE  AND 
DATA  COLLECTION  MODULE 

'The  Input/Output  Executive  and  Data  Collection  (IOEXEC)  modulo  provides 
for  the  routing  of  AGP  commands  and  data  to  the  various  RTs,  and  for  the 
collection  of  data  that  passes  through  the  data  bus  between  the  AOP  and  Idle 
CDC-6600  simulation.  The  former  takes  packed  data  from  the  AOP,  determines 
the  target  KT,  unpacks  the  data  and  inserts  the  result  in  the  RT’s  input 
buffer.  The  latter  removes  the  data  in  the  NT's  input  and  output  buffers 
to  the  AOP  and  inserts  the  unpacked  data  into  the  data  collection  buffer 
which  will  be  transferred  to  a historical  data  base  for  data  reduction. 

The  routine  interrogates  the  input  buffer  from  the  AOP  to  determine 
the  target  RT  and  comrand,  and  transfers  the  associated  unpacked  data  to 
the  data  collection  buffer.  The  command  word  is  then  used  to  determine 
the  type  of  information  to  be  transferred  to  the  PT.  The  data  is  then 
unpacked  and  transferred  to  the  NT's  input  buffer.  If  the  command  is 
a data  transfer  from  the  RT  to  the  AOP,  the  data  in  the  RT's  output 
buffer  is  to  the  ADP,  that  data  is  transferred  to  the  data  collection 
buffer. 
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PROGRAM  PROFILE 
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CONVERTER  MULTIPLEXER  MODULE 
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THIS  SUBROUTINE  CALCULATES  THE  WATER  ENTRY  THE  OF  SONOBUOYS 
FOR  THE  OLCS  SUBROUTINE.  EQUATIONS  USEJ  IN  THIS  ROUTINE  ARE 
T AKcN  FROM  APPENDIX  0 OF  THE  PROGRAM  PERFORMANCE  SPECIFICAT- 
ION FCR  CAMPS  III  AIONICS  OPERATIONAL  PROGRAM. 


CALCULATE  K THE  DRAG  FACTOR 
. . . .T  THE  TIME  OF  FLIGHT 

HATER  ENTRY  TIME  IS  E3UAL  TO  THE  PRESENT  TIME  PLUS  THE  TIME  OF  FLI 
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